CHAPTER II.
DEFINITION AND PROPERTIES.

Few words In the English language are more difficult to define
satisfactorily that glass. Many properties of the substance are neces-
sarily Involved in the definition. Diaphaneity, or the degree of trans-
parency, is involved. To the average observer glass at once suggests
transparency. Some true glasses are not transparent, while others
are not even translucent.

Hardness, or the resistance to abrasion, is an important property.
Hardness as applied to glass is capable of two different interpreta-
tions. One in the xnineralogical sens** as given above. The other
bears reference to the resistance of glass to high temperatures. With
the idea of fusion or melting of glass in mind we speak of glass as
hard or soft. There are several minerals that have greater resistance
to abrasion than glass. Even quartz which Is the universal requisite
in the manufacture of glass, cuts glass easily. Garnets are of super-
ior hardness, likewise topaz, emery, corundum and its variety bort
which is harder even than the crystalized gem. Superior hardness is
also exhibited by the artificial product, carborundum, which is a sil-
icide of carbon.

Tenacity which determines the degree of toughness of a sub-
stances is also Involved, minerals and metals are found which.
are more brittle than glass.

However, there Is one property that is common to all substances
that may be classified as glass and that is an amorphous structure.
Vitreous bodies are regarded as structureless solids. Most minerals
and many inorganic substances when solidifying from either an aque-
ous solution or fusion assume a definite molecular arrangement or
crystalline structure which often Imparts to them a definite geomet-
rical form. All of the hydrous oxides of iron save goethite would
be illustrations of minerals whose tendency to assume a definite geo-
metrical form is not sufficiently strong to cause them to crystallize.

According to Walter Rosenhain all bodies, whether liquid or solid,
possess an ultimate structure, be it atomic, molecular, or electronic
in character. The structure referred to in glass is not that of Indi-
vidual molecules, but the manner of grouping or aggregation of the
molecules. The molecules In glass in the solid phase are not arranged
In a definte grouping and the body therefore does not have a definite
crystalline structure.

Evidence of this crystalline structure in minerals is often observ-
ed in quartz which Is devoid of cleavage planes, in calcite In which
the cleavage is parallel to the faces of a rhombohedron and therefore
in three directions is perfect, and in zircon in which the crystallizing
force is remarkably strong.s, and gravel beds.
